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(57) Abstract 

The power supply unit (1) of an optical fibre telecommunications oetwork distribution point is provided witb a power supply 
controller compriang a switch (2), a plurality of power supply lines (4) interconnecting the switch and power supply onics in the premises 
of a plurality of customers, and control means (6) for contxoUing the si^ly of power fom die power sxippiy lines co die power simply unit 
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power supply controller for an optical fibre telecommunications system 

This invention relates to a power supply controller 
for use in an optical fibre telecommunications network. 
5 Throughout this specification, the term "optical" is 

intended to refer to that part of the electromagnetic 
spectrum which is generally known as the visible region, 
together with those parts of the infra red and ultra violet 
regions which are capable of being transmitted by dielectric 
0 waveguides such as optical fibres. 

An optical fibre telecommunications network is used to 
distribute information (optical signals) from one or more 
transmitting stations to one or more receiving stations. For 
telecommunications purposes, a passive optical network (PON), 
5 such as TPON (telecommunications over a passive optical 
network), is advantageous in that it permits 
telecommunications over a network using a single transmitter 
(a laser located at exchange connected to the network). The 
main advantage of TPON is that it enables the sharing of 
optical network fibres, and the opto- electronic equipment 
that serves them. TPON involves the use of optical splitter 
to pass optical signals from the exchange laser to receivers 
(typically telephones) at the customers' premises. A 
preferred split level is a 32-way split, accomplished by a 
four-way split at the cabinet level, and by eight -way splits 
at the four distribution points (DPs) fed by the cabinet. 

In a preferred form of TPON, known as street TPON, the 
final drop to the customers is by copper pairs, and the fibre 
terminates at the DPs. In this case, each DP is provided 
with opto-electronic conversion/switching equipment, and this 
equipment needs to be powered electrically. 

One way of powering such equipment would be to provide 
a mains electricity feed. The disadvantage of this is the 
expense involved in providing the transformer and control 
equipment necessary to power the opto-electronic 
conversion/switching equipment. Moreover, as OPs are 
commonly sited at the tops of poles, this transformer and 
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control equipmeni: would have to be sited in footway boxes, 
and this leads to high installation costs. Similarly, the 
provision of batteries to power the opto-electronic 
conversion/switching equipment would lead to high 
5 installation costs, as these too wotild need to be sited in 
the ground. 

The aim of the invention is to provide a way of 
powering this equipment. 

The present invention provides a power supply 
10 controller for the power supply unit of an optical fibre 
telecommunications network distribution point, the power 
supply controller comprising a switch, a plurality of power 
supply lines interconnecting the switch and power supply 
units in the premises of a plurality of customers, and 
15 control means for controlling the supply of power from the 
power supply lines to the power supply unit of the 
distribution point. 

The controller may further comprise line monitoring 
means for monitoring the voltage on each of the power supply 
20 lines, the control means being such as to prevent power being 
supplied to the power supply unit of the distribution point 
from a given power supply line if the voltage on that supply 
line does not lie within a predetermined voltage range. 

Advantageously, the control means controls the line 
25 monitoring means so as to monitor the power supply lines 
cyclically in a predetermined order, and so that, for each 
monitoring cycle, the switch is controlled to switch power 
from those power supply lines whose voltage lies within said 
predetermined range to the power supply unit of the 
30 distribution point* one after another. Preferably a 

microprocessor constitutes the control means. 

Conveniently, the line monitoring means is constituted 
by a respective line monitoring integrated circuit associated 
with each of the power supply lines. 
35 The controller may further comprise interface means 

between the power supply lines and the switch, the interface 
means including a respective bridge rectifier associated with 
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each of the power supply lines. Preferably, the interface 
means also constitutes an interface between the power supply 
lines and the line monitoring means. 

A power supply controller for controlling the power 
5 supply to the opto-electronic conversion/switching equipment 
within a street TPON DP, and constructed in accordance with 
the invention, will now be described, by way of example, with 
reference to the accompanying drawing, the single figure of 
which is a block circuit diagram of the controller. 
0 Referring to the drawing, a power supply controller 

for a street TPON DP includes a power supply unit (PSU) 1 for 
powering the TPON multiplexer (not shown) of the DP. The PSD 
1 is rated to output 24 volts dc. The DP PSU 1 is itself 
powered, via a switch 2 and a customer interface card 3, by 
5 PSUs (not shown) in the eight customer premises associated 
with the DP. Each customer PSD is connected to the interface 
card 3 via a respective supply line 4, and the interface card 
has corresponding output lines 5 which lead to respective 
terminals 2a of the switch 2. 

The customer PSUs are nominally rated at 50 volts, but 
the lengths of the lines 4 leading to the customer interface 
card 3 may reduce the voltages input to the DP PSD 1 to about 
28 volts. Moreover, as the supply lines 4 are likely to be 
of different lengths, the voltages on the supply lines will 
also tend to be different. The customer interface card 3 
includes bridge rectifiers, one per supply line 4, to prevent 
one line feeding any of the other lines, and also to prevent 
a power failure on a given line affecting any of the other 
lines. The switch 2 also has a terminal 2b which is 
connected to the DP PSD 1, and a contact 2c for connecting 
the terminal 2b optionally to any one of the terminals 2a. 
The switch 2 is controlled by a processor 6 and a voltage 
monitoring circxiit 7. The .processor 6 is a single chip 
microprocessor such as a 1468052E (an 8-bit CMOS 
microprocessor containing a central processing unit, 112 
bytes ElAM, 16 input/output lines, an on-chip counter, and 8K 
of addressing space). The circuit 7 has a respective voltage 
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monitoring integrated circuit (not shown) connected to each 
of the output lines 5 via a respective line 8. 

In use, the voltage monitoring circuit 7 checks the 
voltage on the supply lines 4 for suitability. A suitable 

5 voltage is one which is within predetermined voltage limits, 
and in particular does not fall below 27. 5 volts. The 
processor 6 controls the switch 2 to select each suitable 
supply line 4 in turn, the check for suitability occurring 
just prior to the actual selection. If a given supply line 

0 4 is suitable, it is used to power the DP PSU 1 by connecting 
the terminal 2b of the switch 2 to the appropriate customer 
terminal 2a using the contact 2c, If a given supply line 4 is 
unsuitable, the processor 6 reconfigures the switch 2 to 
avoid that supply line. Each supply line 4 is, however, 

5 checked in turn, so that, as soon as a previously-unsuitable 
supply line is again suitable, it will be selected next time 
it is checked. If the arrangement is such that each supply 
line 4 is selected for a period of one second each time its 
voltage is suitable, the DP PSU 1 has a 24 volt dc stable 

0 output, for all combinations of customer supply line 
circumstances, even when only one customer supply is 
suitable. 

An important feature of the power supply controller 
described above is that the voltage checks and switch 
5 reconfigurations are carried out in real time. In his way, 
power can always be guaranteed to the DP PSU 1, even when 
only a single customer' s supply line 4 is suitable. Should 
all customer supply lines 4 be unsuitable, or fail due to a 
power cut, an alarm signal is generated at the instigation of 
the processor 6, and this could be used to switch in battery 
backup power supplies (not shown) for the customer PSUs. 

The processor 6 also logs the dtiration of each time 
each supply line 4 in accessed. This information is down- 
loaded to the exchange at regixlar interveils (say every 
night), and forms the basis of a rebate system for the 
customers. In this way, customers can be recompensed for 
actual electricity usage, rather than on the basis of a fixed 
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rate of anticipated use. 

It will be apparent that the power supply controller 
described above coxxld be modified. For example, the simple 
relay switches 2a, 2b, 2c could be replaced by semiconductor 
5 switches. Also, the processor 6 could by programmed to 
monitor each customer' s supply line 4 in order for it to 
decide what switching sequence to implement. The processor 
6 would then select a switching sequence that will sample 
valid lines and miss out the rest. The switching sequence is 
10 re-calculated upon every loop/ so again real time operation 
results. Thus, there is no appreciable delay between the 
monitoring process and the switching sequence, as the 
controller dynamically tracks the status of each supply line 
4. 

15 
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CLAIMS 

1. A power supply controller for the power supply unit of 

an optical fibre telecommunications network distribution 
5 point, the power supply controller comprising a switch, a 
plurality of power supply lines interconnecting the switch 
and power supply units in the premises of a plurality of 
customers, and control means for controlling the supply of 
power from the power supply lines to the power supply unit of 
10 the distribution point. 

2- A controller as claimed in claim 1, further comprising 

line monitoring means for monitoring the voltage on each of 
the power supply lines, the control means being such as to 
15 prevent power being supplied to the power supply unit of the 
distribution point from a given power supply line if the 
voltage on that supply line does not lie within a 
predetermined voltage range. 

20 3. A controller as claimed in claim 1 or claim 2, wherein 

the control means controls the line monitoring means so as to 
monitor the power supply lines cyclically in a predetermined 
order, and so that, for each monitoring cycle, the switch is 
controlled to switch power from those power supply lines 

25 whose voltage lies within said predetermined range to the 
power supply unit of the distribution point one after 
another. 

4. A controller as claimed in any one of claims 1 to 3, 
30 wherein a microprocessor constitutes the control means. 

5. A controller as claimed in any one of claims 1 to 4, 
wherein the line monitoring means is constituted by a 
respective line monitoring integrated circxiit associated with 

35 each of the power supply lines. 



6. 



A controller as. claimed in any one of claims . 1 to 5, 
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further comprising interface means between the power supply 
lines and the switch, the interface means including a 
respective bridge rectifier associated with each of the power 
supply lines. 

7. A controller as claimed in claim 6 when appendant to 

any one of claims 2 to 5, wherein the interface means also 
constitutes an interface between the power supply lines and 
the line monitoring means. 



/ 
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